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 Every forage producer knows that maturity is the most important factor in determining 
forage quality. When hay is harvested at the vegetative (leafy) stage, then there is a high 
likelihood that the forage quality will be high. Grass stands harvested at the boot stage (before 
seedhead emergence) will have increased yield over vegetative stands, but the quality is lower. 
Usually though, boot stage harvests provide a good compromise between yield and quality. The 
quality of grass stands continues to decline once the seedhead emerges and especially after 
anthesis (pollen shed) and when the seed starts developing.  
Most of this is common knowledge, but the issue becomes more complicated when 
grasses are mixed with legumes. A preferred mixture in many high value hay markets is 
alfalfa/orchardgrass, especially with horse customers. Hay buyers want a high quality leafy 
mixture, but it can be difficult to determine when to cut, especially at first cutting.  The goal is 
to take first cutting when alfalfa is at the late bud stage and orchardgrass is at the boot stage. 
Many popular orchardgrass varieties are early maturing though and produce seedheads before 
alfalfa reaches the late bud stage.   
The simple solution is to choose late maturing orchardgrass varieties, but this can be 
easier said than done. Many companies sell late maturing varieties, but it is often hard to 
determine what is meant by “late maturing” from a company advertisement. In a journal paper 
published by Dr. Joe Robins, Chris Teutsch, Ray Smith and other researchers in “Crop, Forage 
and Turfgrass Management” provides useful information about orchardgrass maturity and also 
shows why it can be difficult to choose late maturing varieties adapted to your region (Robins 
et al., 2018). 
Thirteen orchardgrass varieties were tested across 4 years at University and USDA 
research sites in Kentucky, Pennsylvania, Utah, Virginia, and Wisconsin. The main point of this 
study was to determine how these varieties compared for maturity, yield, stand survival, 
disease rating, spring regrowth, and fall regrowth across a wide range of locations. The varieties 
were specifically chosen to include the full range of maturity from very late to very early with 1 
= late maturing and 4 = early maturing.   
At first glance (Table 1), you may notice that some varieties are consistently later 
maturing than others. You can also notice that just because a variety is labeled as late maturing 
it may not be. Pennlate, developed as a late maturing variety in PA, was actually in the middle 
of the pack. Barlegro was always the latest maturing variety or in the latest maturing group 
statistically. Other consistently late maturing varieties included Dascada, Excellate SA and 
Harvestar. Where each variety ranked for maturity varied from state to state. Interesting, in 
Wisconsin there was only a 0.7 out of 4.0 spread from the earliest to the latest maturing 
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variety. Since maturity is influenced by daylength and by temperature, northern states often 
have a compressed spread for maturity because the days can be fairly long by the time 
temperatures are warm enough for growth.  
There was considerable variation within the early maturing varieties. Only BAR DGL 
1GRL and Persist were consistently in the earliest maturing group (4 out of 5 locations). Some 
varieties were early maturing in one state - Potomac in Virginia, but then late maturing in 
another state – Potomac in Pennsylvania. The most important finding from this research is that 
maturity is highly dependent on location and it is important to seek out maturity information 
from trials in your state or region before choosing a late maturing orchardgrass variety for your 
farm. 
Table 1. Maturity ratings, stand percentage, and disease ratings of orchardgrass varieties at 
Lexington, KY; Rock Spring, PA; Millville, UT; Blackstone, VA; and Arlington, WI from 2011 to 
2014. The lowest numbers represent the latest maturing varieties (Robins, et al., 2018). 
 
 
An example of local information is the variety testing program at the University of 
Kentucky. The coordinator is Gene Olson and he conducts both yield and grazing variety trials 
across almost 20 forage species each year. As you can see in Gene’s most recent orchardgrass 
variety test report (Table 2a, 2b, Olson et al., 2020), varieties are rated for maturity at the first 
harvest each year. Gene’s rating scale is based on physiological growth stage with 45=boot 
stage, 50=beginning of seedhead emergence, and 58=seedhead completely emerged. The latest 
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maturing varieties were Berta, Lyra, Aldebaran, and  Treposno over all three harvest years 
(2018, 2019 and 2020) (Table 2a). In the orchardgrass variety trial that was planted in 2019 
(Table 2b), the latest maturing varieties the following spring (2020) were BARDGLHLR, Echelon 
and Profit. Ideally, make sure that a specific variety is late maturing over several growing 
seasons, as maturity is often inconsistent the first spring. The early maturing varieties were very 
consistent for the 2017 and 2019 trials (Table 2a,2b) and for the trial planted in 2018. These 
varieties  were Prairie, Persist, and SS0708GDT and although they do not fit as well in mixtures 
with alfalfa, early maturing varieties tend to show improved long term survival.   
Fortunately, there is an increasing number of variety choices for late maturing 
orchardgrass on the market today, but always remember to choose varieties also show high 
yield, persistence, and general adaptation to your region.   
Table 2a and 2b. Seedling vigor and maturity of orchardgrass varieties sown September 8, 2017 
and August 30, 2019 at the University of Kentucky research farm in Lexington, KY (Olson, et al., 
2020). The maturity ratings were taken at the first harvest each year with the lower numbers 
representing late maturing varieties. Maturity scale: 45=boot stage, 50=beginning of seedhead 
emergence, 58=seedhead completely emerged, and 62=beginning of pollen shed. 
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1Vigor score based on a scale of 1 to 5 with 5 being  
the most vigorous seedling growth. 
 
Cool Season Grass Maturity Initiative 
In an effort to bring more consistently to grass maturity ratings in the U.S, the American 
Forage and Grassland Council has recently appointed a Cool Season Grass Maturity Committee. 
This committee is comprised of seed companies (DLF Pickseed USA, Barenbrug USA, and 
Grassland Oregon Seed) and University representatives. Seed has been collected for a number 
of varieties of orchardgrass, tall fescue, timothy, Kentucky bluegrass, bromegrass, annual 
ryegrass, perennial ryegrass, and hybrid ryegrass. Each variety is being evaluated for maturity 
using a standardized protocol at company research stations in Oregon, Iowa, and Kentucky. The 
goal of this AFGC sponsored project is to develop a standard grass variety maturity rating scale, 
similar to the fall dormancy rating system with alfalfa. This standardized rating scale would not 
only identify the earliest and latest orchardgrass varieties, but it would also allow comparisons 
across grass species. For example, producers could decide if a specific early maturing timothy 
variety actually had the same maturity date as a late maturing orchardgrass or late maturing tall 
fescue variety. Table 3 below shows that the range of maturity across all of these cool season 
grasses ranges from calendar day 112 to day 163 (April 22 to June 12). Calendar days are 
calculated starting with January 1 and counting forward. Most notable is the overlap in maturity 
between orchardgrass and tall fescue and the fact that the latest maturing orchardgrass 
varieties mature at the same time of the year as the earliest timothy varieties. 
Table 3. The average maturity (heading date) for a range of cool season grasses including 
Kentucky bluegrass (KBG), orchardgrass, bromegrass species, tall fescue, perennial ryegrass 
(PRG), timothy, annual ryegrass (ARG), and hybrid ryegrass (HRG). These results are from 
research sites in Oregon, Iowa, and Kentucky from 2017-2020 and tabulated by Krista Lea at UK 
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and Dr. Kim Cassida at Michigan State. The variety names are not listed because this is a blind 
test with several collaborators. 
 
Alfalfa Maturity/Flowering Date Differences 
 Unlike orchardgrass and other cool season perennial grasses, most alfalfa companies do 
not specifically market alfalfa varieties based on their range of flowering dates or maturity. This 
is because flowering date in alfalfa is mainly based on growth stage of the plant and 
environmental conditions. In addition, alfalfa will go to flower at each harvest cycle (unless cut 
in the bud stage), not just once per year like cool season grasses. That being said, there can be 
slight differences in maturity or flowering date for alfalfa. For example, the Dairyland Hybrid 
alfalfa varieties tend to remain vegetative longer that other varieties, and flower somewhat 
later in their growth cycle. This seems to be the case with all of the Dairyland Hybrids regardless 
of fall dormancy.  The ability to remain vegetative longer can also be seen when the hybrids are 
under drought or stress conditions. This can be an advantage for forage production, but has 
presented some issues in regards to seed production.  
As to other alfalfa varieties, Alforex markets a class of varieties called “Hi-Ton”.  They 
have been developed for fast regrowth and high yield. The company recommends Hi-Ton 
varieties to growers that tend to be more aggressive in their forage production. They are also 
great for greenchop and silage production. On the other hand, these varieties are not 
recommended for growers that often have delays putting up hay or are slow in getting it out of 
the field. Hi-Ton varieties fast regrowth can come up in the windrows when baling is delayed for 
whatever reason.   
The Hi-Ton varieties were selected for a faster rate of growth per day, and reach 
maturity 2-3 days faster than other varieties. Normal alfalfa grows at a rate of 1.5 to 1.7 
cm/day. The Hi-Ton varieties have as a minimum growth rate of 1.9cm/day, and depending on 
the variety the growth can be as much as 2.26 cm/day. This fast growth allows the producer to 
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cut 2-3 days earlier on each cut and if you add that up over the season, it may allow an 
additional cut or allow a grower that normally  gets 4½ cuts to obtain the 5th  cut.  One note, 
since the varieties mature faster, they also have to be cut earlier than the normal 28-day 
schedule to obtain good forage quality.  
Another major alfalfa breeding company, Forage Genetics International, reports that 
their primary focus in developing new varieties is based on Traits (eg. – disease and insect 
resistance), Fall Dormancy, Winterhardiness and Forage Quality.  Using this selection criteria 
results in varieties that show rapid regrowth, high yields and persistence.  There is work being 
done by on rapid regrowth and delayed flowering, but no varieties have been commercialized 
at this time.  This should improve yield potential while maintaining quality.   
Forage Genetics International currently does have varieties that have faster regrowth 
than other varieties.  Similar to the Hi-Ton varieties mentioned above, these varieties have 
faster recovery and show higher yields in aggressive management systems.  For example, 
AmeriStand 427TQ and AmeriStand 428TQ show fast recovery on the conventional side and 
AmeriStand 457TQ RR shows fast recovery as a Roundup Ready® variety.  Since most 
orchardgrass varieties mature earlier than alfalfa, an option is to pair orchardgrass with the 
faster recovering alfalfas available for the aggressive grower.   
If growing under a normal or later harvest system, then reduced lignin HarvXtra® 
varieties are an option (eg.- 480HVXRR or 481HVXRR). These varieties allow quality to be 
maintained with delayed cuttings and provide another method to spread out the cutting 
schedule.   
With alfalfa varieties in general there is a range in maturity or flowering date based on 
fall dormancy (FD).  The most fall dormant varieties (FD 1-3) are grown in the northern Great 
Plains and western Canada because they need to slow their growth down in last summer, early 
fall so that they can survive 6 months of winter. The non-dormant varieties (FD 8-11) are grown 
in Southern California, parts of South American, and other countries where it never gets cold 
and they can regrow after every cutting nearly year-round. In Kentucky, FD 4-5 alfalfa varieties 
are recommended, because they provide a combination of late summer/fall growth and the 
ability to survive moderate winters.   
From the standpoint of flowering date, as varieties move from dormant to non-
dormant, the non-dormant varieties flower sooner than the dormant ones. This is true 
throughout the growing season, not just in the fall.  For example, if a grower wanted to stretch 
out the harvest window, they could plant a FD=4 on some fields and a FD=5 in others. The FD=5 
will flower several days before the FD=4. This is being done in some parts of the country by 
producers that farm large acres and have a hard time cutting fields in a timely manner for 
forage quality. In all but the most severe winters in Kentucky, both FD 4-5 varieties will survive 
our winter conditions. If one is concerned about the risk winter injury during a severe winter, 
2021 Alfalfa and Stored Forage Conference, Page 104
then it would be safer to plant a FD 4 variety. A FD 3 variety would likely flower even a little bit 
later, but planting FD 3 in Kentucky would result in a large sacrifice in yield at the last cutting. 
Note: The mention of specific alfalfa breeding companies does not denote any endorsement of 
products. I have simply used product names and company names as examples. The other main 
alfalfa breeding company is S&W Seed Company. All three of the main alfalfa breeding 
companies – S&W Seed Co., Forage Genetics and Alforex typically license their alfalfa varieties 
through divisions within their company or separate marketing companies. Therefore, when you 
buy a bag of seed you do not typically see the name of the breeding company.  
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